A protocol for the synthesis of some 4-Aryl-1,3,4,6,7,8-hexahydroquinazolin-2,5(1H,6H)-diones (HHQs) was developed by means of a three-component condensation reaction of an aromatic aldehyde, 1,3-cylohexadione and urea in the presence of K 3 AlF 6 (Al 2 O 3 /KF) as catalyst. This reaction is carried out under different conditions including 1) solvent free; 2) reflux in acetonitrile; 3) reflux in ethanol; 4) reflux in chloroform; and 5) reflux in water. In all conditions, the desired products are obtained in high yields after relatively short reaction times. Nevertheless, the reactions proceed faster and in higher yields when they were carried out in acetonitrile. This adopted protocol for some Biginelli-type products has offered the advantages of reusability of the catalyst, high yields and ease of separation of pure products. Furthermore, the catalyst is easily prepared, stabilized and efficiently used under reaction conditions.
Introduction
Six membered heterocyclic compounds, as important constituents exist in biologically active natural products [1] [2] . Among them, 3,4-dihydropyrimidinones (3,4-DHPMs) have exhibited important therapeutic and pharmacological properties [3] [4] [5] . Some of 3,4-DHPMs derivatives are also used as calcium [6] . However, some of the cores of 3,4-DHPMs have an antiviral, antibacterial, antihypertensive and antitumor activities [7] [8] . Also, among them, 3,4-DHPMs derivatives, which are found as core units in many marine alkaloids, have been found to be potent HIV gp-120CD4 inhibitors [9] [10] [11] [12] . In 1893, Petero Biginelli, for the first time reported the synthesis of some 3,4-dihydropyrimidinones compounds (3,4-DHPMs) [12] . Octahydroquinazolinone derivatives are a class of 3,4-DHPMs. These compounds, due to their molecular structure, have an important biological activity. However, these derivatives have been suggested to be a useful antibacterial activity and calcium antagonist activity [13] [14] [15] [16] [17] .
Fluoride ion is useful as a weak basic and non-nucleophilic catalyst in many organic chemical processes [18] [19] . Effectiveness of various inorganic solids as a support for potassium fluoride for promoting synthesis of organic compounds has been studied. Many supported fluoride systems, such as KF-SiO 2 , KF-molecular sieves have been found to be considerably and surprisingly more reactive than non-supported KF [20] [21] [22] [23] . Among them, the supported fluoride systems, potassium fluoride (KF) on activated alumina have been found to be surprisingly more reactive. Therefore, in 1979, Junko Yamawaki and a coworker investigated a support of potassium fluoride on Alumina compound [24] . As well as, Weinstock et al. have examined the characterization of the actual catalytic agent in potassium fluoride on active alumina system. They have argued that K 3 AlF 6 derives its basicity from the formation of KOH in the initial preparation of the solid supported material by the reaction of KF with the alumina support [25] . 
Experimental
The FT-IR spectra were recorded on a FT-IR spectroscopy Perkinelemer BX-II.
UV spectra (in EtOH) were recorded on a CINTRAL 101 spectrophotometer. 
Result and Discussion
Initially, we studied the Biginelli-type condensation reaction of benzaldehyde Table 1 ). The effects of different factors were examined, including solvents, the reaction temperature, an amount of catalyst and the reaction time. The results have been summarized in According to the data presented in Table 1 , the best conditions were achieved as a mixture of the following materials as aldehyde (10 mmol), 1,3-cyclohexadione (10 mmol), urea (12 mmol) and K 3 AlF 6 (Al 2 O 3 /KF) (0.05 g) in acetonitrile (10 mL) as solvent under reflux condition (Scheme 2). The progress of reaction was followed by TLC using n-hexane/ethyl acetate (5:1) as eluents until the total disappearance of the 1,3-cyclohexadione was carried out. Then the product was washed with water, followed by crystallization from ethanol. The catalyst was separated by simple filtration and reused several times ( Table 2 ). All the products are characterized by mp, Uv-vis, IR and 1 H-NMR, 13 C-NMR, Ms spectra.
The results are reported in Table 3 .
In summary, we have described an alternative and general method for the Times are given after maximum progression of the reaction. Consequently, the possibility to recycle catalyst was examined. As shown in Table 2 , K 3 AlF 6 could be reused without significant loss of activity.
Furthermore, we use the other 1,-3-dicarbonyl compounds for synthesis of the others 3,4-dihydropyrimidinoes. These data are reported in Scheme 3 and Table   4 .
According to these data, we proposed the following mechanism (Scheme 4) for this method.
Conclusion
In summary, we have described an alternative and general method for the multicomponent synthesis functionalized of 4-Aryl-1,3,4,6,7,8-hexahydroquinazo- 
